Mechanisms of noradrenaline release in the anoxic heart of the rat.
The aim was to examine the time course of exocytotic and "spontaneous" noradrenaline overflow and the influence of an Uptake1 inhibitor, desipramine, in rat hearts subjected to anoxic and substrate-free perfusion. Hearts were perfused with a constant flow and exocytotic noradrenaline overflow was elicited either by electrical stimulation of the left stellate ganglion or by K+ depolarisation. Noradrenaline overflow was measured by HPLC. Energy depletion for a period of 30 min resulted in an enhanced spontaneous noradrenaline overflow and a progressive decline in the nerve stimulation induced noradrenaline overflow. However, noradrenaline overflow induced by 40 mM K+ was enhanced by three- to fourfold in the energy depleted conditions. During anoxia, desipramine (0.3 microM) inhibited the spontaneous noradrenaline overflow and partly increased, in the early phase of anoxia, noradrenaline overflow by nerve stimulation, but showed no effect on K+ induced overflow. Further experiments showed that K+ at 10 mM failed to evoke noradrenaline overflow in normoxic hearts but induced a significant overflow in energy depleted hearts, either in the presence or absence of desipramine; quantities of noradrenaline overflow in response to 10-40 mM K+ were substantially higher in anoxia. This difference in noradrenaline overflow caused by K+ during normoxia and anoxia was partly narrowed by desipramine which enhanced overflow in normoxia. "Spontaneous" and exocytotic noradrenaline release coexist within the 30 min period of anoxia but their responses to Uptake1 inhibitor differ. K(+)-induced noradrenaline overflow was markedly augmented by energy depletion due to a combination of failed neuronal reuptake and enhanced exocytosis.